Genetics of promiscuous nodulation in soybean: nodule dry weight and leaf color score.
The symbiotic relationship between the soybean plant and rhizobium results in fixation of atmospheric nitrogen (N(2)) in the root nodules, with the result that nitrogenous fertilization of the soybean is unnecessary. The effectiveness of nodule formation and N(2) fixation with rhizobial strains is under genetic control with two general categories identified: (1) promiscuous, which produces functional nodules with cowpea-type rhizobial strains; and (2) nonpromiscuous, which forms no or nonfunctional nodules with these strains. The segregation pattern of this promiscuity trait was studied using nodule dry weight (NDW) and leaf color score (LCS) as indicators of N(2) fixation effectiveness. Individual plants in each of six populations [P(1) = nonpromiscuous, P(2) = promiscuous, F(1) = P(1) x P(2) (and the reciprocal cross), BC(1)(P(1)) = F(1) (female) x P(1), BC(1)(P(2)) = F(1) (female) x P(2), F(2)] were scored for these characters after inoculation with a rhizobial strain that would distinguish between both types. For NDW, nonpromiscuity was found to be partially dominant (h/d = 0.37), controlled by four loci. For LCS, nonpromiscuity was shown to be almost completely dominant (h/d = 0.74), controlled by two loci. LCS was a more meaningful estimate of N(2) fixation because it represented the total effectiveness of nodulation to provide nitrogen for the plant.